Variations of calcium45 taken up in vitro by the enamel and dentin of teeth have been reported recently. Dentin appears to adsorb more Ca45 than enamel, and carious dentin more than non-carious dentin. Underwood and Hodge'0 measured the Ca45 differences in solutions of powdered noncarious enamel and dentin. Minder and Gordonoff7 have published autoradiographs with Ca45 of intact rat teeth, and Belanger' of dentin caries in a human tooth. Amprino and Camanni1 described experiments with dog and human teeth. In the present study, autoradiographs were used to locate and measure the Ca45 taken up in vitro by sections of intact and carious human teeth.
METHOD
The method used was that of "track" autoradiography"'55which differs from "contrast" autoradiography as follows:
1. Track autoradiography involves microscopic study of the linear sequence of silver grains rendered developable in an emulsion by the passage of a charged (ionizing) nuclear particle. Contrast autoradiography consists of observation of paths of great numbers of nuclear particles in an emulsion appearing in the developed image as a dense mass of silver grains.
2. Readily detected tracks can be obtained with use of specifically designed nuclear particle emulsions and low energy beta-emitters, such as Ca4 (maximum energy 0.25 Mev), or alpha-emitters. Contrast autoradiography is possible with any radioactive isotope and a variety of emulsions.
3. Due to the nature of beta-particle traversal through an emulsion-that is, its ionization increases as its speed is decreased-tracks are obtained which at the starting point are far apart and at the terminal end are close together. Thus, the origin of the particle may be determined. With contrast autoradiography this is not possible. 4 Number of tracks per unit area. Abscissa:
Distance along a zone counted across the emulsion, corresponding to a similar zone across the dentin. Arrow:
Outer edge of dentin. Circles:
Values for one or more sections (some values were similar). Curves:
Mean values for five different teeth selected at random. Short curves indicate background.
Sections were immersed in a Cae6 solution for one hour. Track plates were exposed one hour. Photographed with plane polarized light. opposite edge of the reticulum by slight rotation of the micrometer stage screw. Sections were usually oriented with the dentin-enamel junction parallel to one edge of the cover slip, which in turn was parallel to a direction of movement of the microscope stage. The square counting field did not extend to the edges of the field of vision; hence, errors due to parallax were not appreciable.
RESULTS
The results were plotted as curves with abscissa: the unit of distance along the counting zone, in this instance, 75ku; and ordinate: the number of tracks per unit area counted, the unit area being 5625 u2. Some curves were superimposed on photographs of the corresponding sections in order to demonstrate which areas in the tooth section coincided with zones of high track counts. The distances from the edges of the tooth section to the track counting zone were measured; and all track photographs were accompanied by a photograph of a stage micrometer at the same magnification. A track curve transfer to a photograph of the corresponding section was then possible with an error of less than 5,u. Figure 1 shows tracks counts through enamel. The number of tracks in areas corresponding to "beginning" caries may be compared to areas of no caries in the same teeth. The Ca45 uptake by carious enamel is increased when compared to non-carious enamel. Also, one may note an increase in the Ca45 uptake by dentin as compared to enamel. Figure 2 indicates a great difference of Ca45 uptake between carious and non-carious dentin. The spread of the carious dentin values is probably due to differences in degree and extent of the caries attack. These data are from sections immersed in a Ca45 solution for the same period of time as those in Figure 1 . Exposure times for the track plates also were the same. Figures 3 and 4 show track count curves drawn on photographs. Areas of increased Ca45 uptake, as measured by track counts, appear to correlate with the caries, as observed by plane polarized light. In unstained teeth sections, the definition of caries may be observed more readily with polarized than non-polarized light because of a variation in sign of the usual birefringence. 9 By means of track autoradiography, small differences in the distribution of Ca45 may be related with very small morphological structure. Detection of minute amounts of Ca45 is possible, and hence, the amount of Ca45 used can be reduced considerably. Opportunity is offered to measure the degree and extent of dental caries as compared to areas of no caries. Further investigations are in progress.
